The microwave spectrum of 2-chloropropene was reinvestigated using microwave Fourier transform spectroscopy. For the two isotopic species CH 3 C 35 C1 = CH 2 and CH 3 C 37 C1 = CH 2 the chlorine quadrupole coupling was determined with higher accuracy. The barrier to internal rotation was determined from the ground state. For comparison the first excited torsional state of CH 3 C 35 C1=CH 2 was remeasured and reanalysed.
Introduction
The microwave spectra of halopropenes are of interest for a comparison of the different methyl internal rotation barriers [1] . We found that former analyses were based on data originating from measurements of the rotational spectra of the ground or first excited state of the methyl internal rotation (torsion).
As there may be an interaction of the methyl internal rotation with other vibrations, we analysed the vibrational and torsional ground state rotational spectra of 2-chloro-and 2-bromopropene. This was possible by the increased resolution of microwave Fourier transform (MWFT) spectroscopy [2] [3] [4] .
In this paper we present our investigation of 2-chloropropene ( 35 C1 and 37 C1) CH 3 CC1 = CH 2 . This molecule was investigated by Unland et al. [5] and by Good et al. [6] . They could not resolve the ground state torsional splittings.
Experimental
The sample was purchased from the Columbia Organic Company, Inc., and used after vacuum distillation. The MWFT-spectrometers described in [2, 3] were used. The temperature was about -65 ° C, the pressure down to 0.12 m torr.
The measured lines for CH 3 C 35 C1 = CH 2 and CH 3 C 37 C1=CH 2 are given in Tables 1 and 2 for the torsional ground state, and in Table 3 for the first excited state of the methyl torsion of CH 3 C 35 C1=CH 2 .
We decided to reanalyse this spectrum, because we 
Analysis
As the spectra had already been assigned and the published constants gave a good prediction, the measurements could easily be extended to higher ./-values. The assignment of the high ./-lines was checked by a centrifugal distortion analysis and the consistency of the quadrupole hfs and the internal rotation analysis.
The three perturbations, which modify the rigid rotor spectrum of this molecule: centrifugal distor- Fig. 1 •C
•C tion, chlorine hfs, and methyl internal rotation, are treated independently. Thus we do not assume any interaction between these three disturbances.
For the quadrupole hfs analysis the mean v of the A-E torsional doublet was taken for each hfs component. In the case of CH 3 C 35 C1 = CH 2 in the ground and in the first excited torsional state we proved for lines up to J = 16 and J = 20 respectively by direct diagonalisation of the hfs Hamiltonian matrix [7] that first order perturbation theory is sufficient. Unfortunately no line in the range of our spectrometer is sensitive to the offdiagonal coupling tensor element y ab . The difficulties in determining /ab may also be due to the fact that with an angle < ( C 2 C1, a) = 5.5° [6] the C-Cl-bond lies close by the main inertial axis a.
For the centrifugal distortion analysis the constants of Table 4 were fitted to the lines of  Tables 1 to 3 respectively, which contain our mea- [8, 9] . The unsplit line v 0 was determined as the arithmetic mean of the v corrected with the hfs-shifts calculated with the quadrupole coupling constants of Table 4 . The rotational, centrifugal distortion, and quadrupole coupling constants of Table 4 are the result of some iterative fitting calculations of the quadrupole hfs and the centrifugal distortion. As the errors of the centrifugal constants and their correlation are high, we take the centrifugal distortion analysis as a kind of interpolation only.
Finally we took for the methyl torsion analysis a fictitious A-E doublet Av AE , calculated by adding the hfs shifts to the hfs components, equivalent to averaging the A-E splittings of the hfs components. As the torsional splitting is nearly independent of the hfs component of one rotational transition, we believe that this procedure is sufficiently accurate. These doublets were analysed by the internal axis method (IAM) with a version** of Wood's program [10] [11] [12] [13] [14] ,
In a first step we tried to fit the Fourier coefficient iv| (5) [14] , a function of the reduced barrier s, the moment of inertia of the methyl group and the angle £ (a, i) between the internal rotation axis i and the a principal inertia axis to the A-E splittings given in Tables 1 to 3. The rotational constants  of Table 4 In a second internal rotation fitting calculation we therefore used a fixed moment of inertia of the methyl group I y = 3.167 amuA 2 . determined from a complete /ystructure of the three H-atoms given in [6] assuming that the internal axis is perpendicular to the plane of the three H-atoms intersecting it in We think that we have reached a better consistence of all data. A comparison with other molecules is postponed, until the rotational ground state spectra have been analysed or reanalysed.
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